PHYSICS OF THE SOLAR ACTIVE REGIONS FROM

RADIO OBSER V A TIONS

G.B. Gelfeikh

Main (Pulko vo) Astronomical Observatory of RAS, St.-Petersburg, Russia

Lo calized increase of the magnetic �eld observed by routine metho ds on the

photosphere result in the growth of a number of active pro cesses in the solar atmo-

sphere and the heliosphere. These lo calized regions of increased magnetic �eld are

called active regions AR. The main pro cesses of transfer, accumulation and release

of energy in an AR is, however, out of scop e of photospheric observations b eing es-

sentially a 3D-pro cess and happ ening either under photosphere or up in the corona.

So, to investigate these plasma structures and pro cesses we are b ound to use either

extrap olation of optical observ ational metho ds or observations in EUV, X-rays and

radio. In this talk we stress and illustrate the input to the problem gained from radio

astronomical metho ds and discuss p ossible future developmen t of their applications.

Historically sp eaking each new step in developing radio technics of observ ations

resulted in detecting some new physics of ARs. The most signi�cant progress in the

last few years in radio diagnostics of the plasma structures of magnetospheres of the

solar ARs is connected with the developing of the 2D full disk analysis on regular

basis made at Nob eyama and detailed multichannel sp ectral-p olarization (but one-

dimentional and one p er day) solar observ ations at the RA T AN-600. In this rep ort

the bulk of attention paid to the new approach to the study of solar activity gained

with the Nob eyama radioheliograph and analyzing the wa ys for future progress.

The most imp ortant new features of the multicomponent radio sources of the

ARs studied using Nob eyama radioheliograph are as follow:

1. The analysis of magnetic �eld structures in solar corona ab ove sunsp ot with

2000G. Their temp oral evolution and uctuations with the p erio ds around 3 and

5 minutes, due to MHD-waves in sunsp ot magnetic tub es and surrounding plasma.

These investigations are certainly based on an analysis of thermal cyclotron emission

of lower corona and CCTR ab ov e sunsp ot umbra.

2. Magnetography of the solar active regions presenting the weak magnetic �elds

(with the sensitivity of several G) re ecting longitude comp onent of the magnetic

�eld in chromosphere and corona and solar aculae structure. The metho d is based

on an analysis of the weak p olarization (of the order of 1% or less).

3. An analysis of the structure, temp erature, and density of arches seen ab ove

neutral magnetic �eld lines(seen in most ARs with sp ots and without ones).

4. Study of temp oral and spatial b ehaviour of inversion of the sign of the circular

p olarization with the result of magnetography of the solar corona.

5. An analysis of the solar activity at high heliographic latitudes, observed

mostly as p olar aculae (increased brightness structures having counterparts in op-

tical white light observ ations). In mo dern study of the solar activity analysis of the

activity of p olar zones are of principal imp ortance. Nob eyama probably present the

most reliable way to study this.

The upp er p oints present not exactly completed results but rather the directions

for future studies. These should use full time cov erage of observ ations at di�erent

phases of the solar activity and combination of observ ations with other radio, optical,

EUV and X-ray observ ations whenever p ossible.